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TRACTION ROLLER TRANSMISSION

BACKGROUND OF THE INVENTION

1. Field of the Invention
The invention relates to fixed-ratio traction roller

transmissions in which the contact forces applied to the
traction surfaces which are in engagement with each
other for the transmission of movement are dependent
on the torque transmitted through the transmission.

2. Description of the Prior Art

Traction roller transmissions in which large contact
forces are applied to prevent slippage of the rollers are
described for example by Harold A. Rothbart in “Me-
chanical Design And Systems” Handbook pages {4-8
and 14-9, McGraw-Hill, New York 1964. In the rela-
tively simple arrangements of FIGS. 14.6 and 14.7
wherein the outer rings are slightly undersized to com-
press the roller arrangements the surface pressure on
the traction surfaces is always the same that is, it 1s
always high independently of the torque transmitted
through the transmission. Various transmission arrange-
ments are also known in which the contact pressure of
the traction surfaces is dependent on the size of the
torque transmitted through the transmission for exam-
ple as in those shown on page 14-8 of said handbook.
Other transmissions of this type are shown in U.S. Pat.
Nos. 771,541; 1,212,462; 1,704,205; 1,956,934, 3,610,060
and Swedish Patent No. 281,542,

In U.S. Pat. No. 771,541 the vanable compressive
forces are obtained by an outer ring structure so ar-
ranged that the ring is compressed when a torque 1s
transmitted through the transmission. However, the
arrangement requires sliding surface areas which are
difficult to manufacture or complicated lever arrange-
ments which amplify the reaction forces of the transmis-
sion to provide sufficient compression of the outer ring
for its engagement with the traction rollers. Further-
more, there is a discontinuity in the outer ring structure
which, with the large forces taken up by the nng struc-
ture, may well lead to premature fatlures.

U.S. Pat. No. 3,610,060 shows a friction drive in
which the sun roller consists of two conical sections
adapted to be forced toward each other when a torque
is transmitted through the drive in order to provide firm
engagement of the planetary rollers with the sun roller
and the traction ring surrounding the traction rollers.
However, the differences in diameter between the
smallest diameter section of the sun roller and its largest
diameter is relatively large so that substantial spin takes
place which results in wear and friction losses. On the
other hand, this transmission requires a relatively large
cone angle of the conical sun roller sections in order to
avoid their locking and it requires relatively long lines
of contact between the sun roller sections and the plane-
tary rollers in order to avoid overly large surface pres-
sures which are very localized as a result of the large
curvature difference between the sun roller and plane-
tary roller traction surfaces.

SUMMARY OF THE INVENTION

In a traction roller transmission having coaxial input
and output shafts a sun roller is supported by one of the
shafts and traction roilers having cylindrical central
sections and conical outer sections are disposed around
the sun roller and supported for rotation with the other
shaft. A traction ring structure including conical trac-
tion rings surrounds, and 1s in contact with, the conical
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section of the traction rollers while the cylindrical sec-
tions of the traction rollers are in contact with the sun
roller. Means are provided for forcing the traction rings
toward each other and into firm engagement with the
conical sections of the traction rollers and the cylindri-
cal sections of the traction rollers into firm engagement
with the sun roller.

The cone angle of the conical outer sections of the
traction roller and of the traction rings is relatively
small so that hardly any spin occurs in the contact areas
of the traction rollers with the traction rings and sepa-
rating means are arranged between the traction rings for
axially forcing the traction rings apart for disengage-
ment thereof from the traction rollers.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional view of a traction roller
transmission including a helical spring which forces the
transmission parts into engagement with each other;

FIG. 2 is a cross-sectional view taken along line II-
—I1I of FIG. 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIGS. 1 and 2 show a traction roller transmission
including basically a sun roller 1 centrally disposed
within a traction ring assembly 3 and traction rollers 2
arranged in the annular path between the sun roller 1
and the traction ring assembly 3.

The sun roller 1 is mounted on an input shaft 12 for
rotation therewith for example by splines 13. The input
shaft 12 has a trunnion 14 extending into a bore 22 in an
output shaft 21 and is supported therein by a bearing 13,
The output shaft 21 has a flange 23 which carries studs
24 on which the traction rollers 2 are supported. The
traction rollers 2 are supported on the studs 24 prefer-
ably by roller bearings disposed within the traction
rollers 2 and not shown in the drawings. The studs 24
extend through the traction rollers 2 and are, at the
other end, interconnected by a support ring 25 for
greater stability.

The traction rollers 2 have cylindrical sections 26
which are in frictional engagement with the sun roller 1
and, at their axially outer ends, slightly tapered sections
27 which are preferably conic and which are in fric-
tional engagement with the traction ring assembly 3.
The traction rollers 2 have also helical grooves 28
formed in their circumferential surfaces which break
the lines of frictional engagement and which can accept
lubricant adhering to the traction surfaces.

The traction ring assembly 3 consists of a housing ring
31 which carries two traction rings 32 having slightly
tapered or conical inner traction surfaces 33 corre-
sponding to, and for engagement with, the conmical sec-
tions 27 of the traction rollers 2. Cam rings 34 are
mounted at the axially opposite ends of the housing ring
31. The opposite surfaces of the cam rings 34 and the
traction rings 32 are provided with cam surfaces 35 and
36 and rollers 37 are held in the space between the cam
surfaces by lock rings 38 so that relative rotational
movement between the traction rings 32 and the hous-
ing ring 31 with its cam rings 34 forces the traction rings
32 toward each other and into firm engagement with
the traction rollers 2.

The cone angle provided on the traction rings 32 and
on sections 27 of the rollers 2 is relatively small that i1s,
normally less than 6° in order to avoid spin and the wear
associated therewith. Such small angles however may
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cause locking of the traction rings 32 with the rollers 2.
Therefore, springs 39 are arranged between the traction
rings 32, and the housing ring 31 is provided with a
flange 40 extending into central grooves 29 formed in
the traction rollers 2 to hold the traction rollers in place
when the traction rings 32 are returned to their spaced
positions that is when the torque transmitted through
the transmission is reduced. The springs 39 extend
through openings 41 in flange 40 which openings are
elongated so as to permit the relative movement be-
tween the traction rings 32 and the housing ring 31 that
causes the engagement of the traction rollers 2 with
both the sun roller 1 and the traction rings 32, There is
normally sufficient play in bearings so that, with close
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tolerances in manufacture, the compressive forces of 1§

the traction rings are transmitted through the traction
rollers to the sun roller and are not taken up by the
traction roller bearings. But it is also possible to mount
the traction roller bearings in sleeves which have eccen-
tric bearing support openings and which are rotatably
supported in the traction rollers so as to permit -
within limits — free radial movement of the traction
rollers. In another solution the traction rollers may
simply be held in a cage such as a roller bearing cage
which cage is connected to the flange 23 and has for
each traction rolier a radial gap that permits slight ra-
dial movement of the traction rollers

The area or the length of the lines of contact of the
traction rollers 2 with the sun roller 1 is substantially
larger than their lines of contact with the traction rings
because the curvature difference between the sun roller
and the traction roller is substantially larger than the
curvature difference between the traction rings and the
traction rollers. Furthermore, the sun roller 1 is in
contact with the traction rollers 2 only along the cylin-
drical central section of the traction rollers 2 while the
traction rings 32 are in contact with the traction rollers
2 only along their conical outer sections 27 so that even
the small amount of spin resulting from the frictional
engagement along the conical surfaces is limited to
those areas where conical surfaces are needed and
where the lines of contact can be short and where the
spin does not affect the areas of contact between the sun
roller 1 and the traction rollers 2. For a full understand-
ing of the reason why the lines of contact between the
traction rings and traction rollers can and should be
shorter reference is made to the present inventors U.S.
Pat. No. 3,848,476.

The invention is, of course, not limited to the arrange-
ment shown in the drawings and described herein. The
housing ring could for example be part of a transmission
housing in which the input and output shafts are sup-
ported, or the traction rollers could be mounted station-
arily that is rotatably only about their support studs
which support studs would then be supported by the
transmission housing while the output shaft is con-
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nected to the housing ring which carries the traction
rings. It is further possible that both, the traction rollers
and the traction ring are connected to output shafts of
which one may selectively be held in position.

I claim:

1. In a traction roller transmission comprising: a trac-
tion ring structure including two traction rings having
opposite conical inner traction surfaces; a sun roller
centrally disposed within the traction ring structure and
having a circumferential traction surface spaced from
the traction surfaces of said traction rings; planetary
traction rollers supported in the space between the sun
roller and the traction ring structure, each of said trac-
tion rollers having a cylindrical central section in en-
gagement with said sun roller and axially outer conical
sections in engagement with the conical traction rings,
and engagement means for forcing said traction rings
toward each other and into firm compressive engage-
ment with the traction rollers and said traction rollers
into frictional engagement with said sun roller; the im-
provement residing in the cone angle of said conical
traction ring surfaces and the conical surface sections of
the traction rollers being relatively small so as to pre-
vent substantial spin at the conical surfaces of the trac-
tion rollers and the traction rings and separating means
being disposed between the traction rings for axially
forcing said traction rings apart for disengagement of
said traction rings from said traction rollers.

2. A transmission as recited in claim 1, wherein said
traction ring structure includes a central flange and said
traction rollers have central grooves receiving said
central flange for axially holding the traction rollers and
wherein said separating means are springs disposed
between the traction rings and extending through open-
ings formed in the central flange.

3. A transmission as recited in claim 1, wherein said
means for forcing the traction rollers toward each other
is a roller - and axial cam arrangement.

4. A traction roller transmission as recited in claim 1,
wherein the cone angle of the conical sections of the
traction rollers and the cone angle of the traction ring
surfaces is about 6°.

5. A transmission as recited in claim 1, wherein the
combined axial length of the conical sections is substan-
tially smaller than the axial length of the cylindrical
sections of the traction rollers.

6. A transmission as recited in claim 1, wherein the
traction rollers are rotatably mounted on a flange con-
nected to one of an input and output shaft and the sun
roller 1s mounted on the other shaft and so closely en-
gaged by the traction rollers as to be rotatably sup-
ported therebetween, said other shaft having a stud
extending into a bore formed in the one shaft and being
rotatably supported therein.
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